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(54) TUBE ROLUNO OUT APPARATUS 
(57) Abstract: 

FIELD: well exploitation. SUBSTANCE: apparatus has on lateral surface of tts housing Inclined flat 
portions, supporting with use of axles rolling out members, mounted on supporting plates- The flat 
portions are In the form of cylindrical counterbores, whose axis coincide with axis of the rolling 
out members. The counterbore has grooves, opened at tts one side. The supporting plate are arranged 
in the grooves and rigidly connected with the axles of the rolling out members. Each above 
mentioned groove has at tts end portion an additional groove. Each supporting plate Is provided by 
a protrusion, placed hi the additional groove. The housing with the supporting plates is embraced 
by a nut EFFECT: enhanced reliability of the apparatus at operation due to such structure of tt 2 d, 7 dwg 
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(54) YCTPOftCTBO jyifl PA3BAJIKUOBKM TPVB 
(57) Abstract 

H3o6peresHe npcflgaagaqeHO jyiH pa3aajTUK«KH DepexpbiBaTeneft ro npo$anbabix Tpy6, ycragaanKBacMbix 
b r»»aw«p ay Ha faxoeoft noeepxHDCT* xopnyca butdvibebu KaKjxanaue nnocm yuacrni. na Korro puxc 
novfomjjo occft na onopHbtx rniacncBax ycraHoaneHbi BajMryKHijar sjicmehtw (B3). IWac yuacxni 
BfamonBeHbi b bhjjc mviMH/uj iweamx qcxoBos (ID- Och U coananaxxr c ochmh B3. Ha U Bwno/iHEHbi 
orapbirue c oaHoro KOHna neat* (II). Onopawe nnacnmw pacnonoxeHu b n h koctko cbh3hhm c ocsaoi B3. 
Ha oTKpbrrcax kohhc Kax^oro n BbmonBCH RcaxanHsrrtnhHbiA TL Kax^an anopeaa nnacnaa caa6aceHa 
DbicTynoM. p aau enamM M o ^onnnHHrejibHOM II. Kopnyc c ooopmJMH nnacnmaMH oxBaTbiBaer raftsa. 
Tax an coaoKynHoCTb npaauaaoB o6ccncroBaeT mmummc K ^ft im ncra ycrpoflcTBa. 1 3. n. ^-jxw, 7 an. 
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Description [OracaHie M3o6pctchmhJ: 

lbo6peTeane ctkochtch a oypeaax) n iiarnrrantHOMy pcuosTy caBaxaa h upejjBaaaaxaaOi b Hacrroocmi. 
pasBanmaBMBaaag ycrpoflcTB B3 npo$am>abtx TpytS npa ax ycTaaoBKC b ckb&khhc. 

HantSojiec frnoaau k a3o6percHH» no Tcxwracaoft cympocm hbtirctch ycTpoacTBO nnn pa aB a nbUD BHB 
npo^STibHbix TpytS npa nepeapbrraa kmh 30H ocraoxaeBKft d cxBajKHae. conepxainee nonwfl 
njDiHBjn«WMgaft aopnyc. Ha BapyaBofl noBepxaocTB aor op oro BbaxOTHCHbi naajioHHbte omocBTcnbHO 
npqnojibBoft ocr aopnyca mrncsxt ya&CTKH. a ycraHoaneHHbie Ha nocjienHHx c tomoodjo oceft Ha anopHboc 
nnacTBHax aasthuyioasfxt: aneuarru. 

He^ocT&TKou yraro ycrpoftcTBa hbohctch HtHaflCMHOCTb ero paDorrbi H>3a HmocroronBoa (hedkoA) 
np oKHoc - iia aopnyca, Maaauanbaaa Tojnaaaa ctchkb aoToporo b peayjnyrare BbnionaeaBH h b k tto hh m x a cro 
npOAOJibBOfl oca imocaaxyaacTKOB ae yAOBJicrBopacT ycnootoo npo^HocTH npa apyaeHaa. 

Lfcnb M3o6peit H U H noHbuneme BgffemHOCTH ycTpoacTBa 3ac«ieT yaengueBBW npowHocrH cro aopnyca. 

3ro flD e w rm ai tcm. aro b anaa*BaajoM ycTpoacTBC Aim paaoanbnpira Tpy6, cqncpmamr* nojibifi 
upoiHBnpMTODiH aopnyc, em Bapyacaofi noBepxaocra aoroporo BbtnonHCHbl HaanoBHwe orHocarenbHO 
npoAcjibaoft oca xopnyca nnocKse yaacraa, a ycnaoeneBBfaie aa nocnqpjax c rouoonJO ooefl na onepabix 
nnwrraaax Barajjyaxnae sjicmchtw. ccmacao aaoopcTCHaa) HasnoBBue nnocxae ywm aa aapymaofi 
nccepxaocra aopnyca BUDnnaeabt b bhrc tpPTaanjarePcaax neaoBoa, oca aoTopbtx coonaAajox c ocawa 
Banbgyxanax aaicueHToa, a na ucKoasax Bbmonazsbi orapbrrwe c onHoro kohua h ascnjeRTpBqBo oannaBfaEe 
x HCMV xxa3U, npa 9tom onopHbie nnacraabi pacnonoiaeabi b naaax a xecrao conanu c ochub 

BanuiynmKx sticwebtob. 

Apyrau OTJBnmcM (jnacwBaeworo ycrpoflCTBa hbohctch to, «rro hb orapbrroM aoane aaxnpro naoa 
tfc imm tw njonojiHRTtJifa&biB nas, a xaaAan onopHaa nnacTaaa caaDxeaa obtcryuou, paenQnomr nrrMw b 
npnoJXHBTenbHOM na3y, npa 9toh ycrpaftcreo cHartntcao raflxofl, oxBaTbtBsuotnefl aopnyc c onopHbOJn 
nnacTHHaini. 

yaasaHHbic aTjnrnw o6ecne*iHBaxrr B03M0XB0CTb yBCJnmcHHH Tornnymw ctchkh aopnyca b aaa6ojiee 
o namoM nan ep w HOM « cro, anaroAapa aeiiy noBwrnacTCH nporoocTb aopnyca h, cnenoBarenbHO, 
bs«cmhocti» pa6oTbi ycTpoftcTea 6c3 B3MCHCHHH cro HOUKBanfaHoro HapyKBoro naauerpa nra AaHHoro 
Tsmopaswcpa. 

Ha $xr. 1 imtyv"»» ycrpaacTBO. ycraBoanesBoe b npo^wnaHo* pa3sanua)BbiBacMoB Tpy6c, oCmwft nan; ea 
^kt. 2 cokbik A-A na ^ht. 1; sa for. 3 ^parwfiST aopnyca ycrpo*rrBa c aoHcrpyKTHBHhiMH anewcsTaua 
Ann ycTaaoBKH Banbaynonoc ajiewesroB; na 4am. 4 bha no crpenae B sa $ht. 3; aa ^ar. 5 croesote B-B aa 
<«r. 1; aa far. 6 ceqeaae T-T aa ^ar. 1. aa far. 7 crease A-A aa far. 3. 

YcTpoacTBO nna pa3Ba7ibopBKH TpytS ($ht. 1) cpncpmHT nanBHApB^ocKHH nonbttt aopnyc 1 c neHTpanbHUM 
KaaanoM 2 a pcsboana 3 a 4 a/ih cocakbchhh oootbctci bcbho c eojiohhoh 6ypanfaHbix Tpy6 5 a 
cxBaanHBboi o6opyAOBaBaeu 6. Ha aapyKHoft noBepxaocTB aopnyca 1 boa yrnoM a cro npoAonbHoft oca 
B M nonacBfai njiocaae ytzacraa 7 b bbac nanBHApaueexax ucaoeoa 8. Ha aoropbix Bbmonacabc orapbrrbie c 
oAHoro aoana na3ti 9, sacnearpiWHO cmouchhwc oTHOcarenbHo ncaoaaa b cropoHy orapbrroro aonna arax 
nasoB, c yr/iyfincHHHMH 10 b ax nporBBononoBmbix otkputom aoanaM crcaxax. B naaax 9 paawancHU 
onopHbie nnacTBKbi 11 c aoaupbKoua 12 no ax nepa^epaa (^ar. 1)» Bxivunnaua b yrnytSncHHH 10 naaoB 9 
fyar. 3 a 4). 

Ha noBepxaocTB onopabDC miacTBH 11 ($ar. 1). axHraarapyaagea c aopnycou. kstotobticbm Bbarrynu 13. 
Bx anwinBC b nononBarcnbBbK nasu 14 (^ar. 3 a 4), BMnonacaabie aa orapbrrbix y^acraax naaos 9. Ha 
aapyxBaa noBcpXKOCTB aopnyca Bunojnxeaa pc3b6a 16, aa aoropyx> aaBBHtasa raaaa 16, oxBaTUBaannaH 
onopHhic njxacTBBbc U a o6ccnci nna aanaa cobmcctbo c axaoobcpbaaMH 12, BucTynaifa 13, ynnytSneaaauB 10 
b aopnyce a nononHHTcmfiMMa n fCTn *'» 14 ^aacanKK) nnacraa 11 or npoBopora a BfanMncBBa B3 naooe 9. 

Ha BBcmBax ot aopnyca coBCpxaocTax onopaux zuiacraa 11 jkcctko a c daa^eaTpaqabai GMcnBsaam a ax 
eepxaeft nfr^H" (rpaaane) aaapenneabi oca 17 (^ar. 1 a 2). aa aoropbix c nowonnjo ^aacapyain^cro 
aonupi 18 ycraaoBJieabi BantnymnHc ancMCHTbi 19. Ilpa yrow oca 17 Banbuyaanax aneucBTOB saapcnncabi 
sa onopabix nnacraaax 11 Tax. uro ax pesowcrpHTOKac oca caraeTpaa coBnaflaarr c ixoi£rrpB«iecaaMB 
ocwmb canuerpaa aaTnoaniBtzecaax gcaoBoa 8 (cu. occayat jnmax> 0-0 aa ^ar. 3-4). 

aKCu eH -ip auHo e cMemeuae naaoa 9 oTBOcare nbHo nnonutna neaoBOK 8, a raajae Bempmay uaacauanbuo 
BosMoxHoro ymytSncHHa ocaoBoa b CTcaay aopnyca onpenenHxrr pacMCTaboi nyrcM A/ih aoHapeTHoro 
Tanopasuepa ycrpoacTBa c yncrow o6ccnc^cHHR Hco6xonHMoro 3anaca npoaBocTH aopnyca npa paoorc 
ycrpoflCTBa b ycnoBaax apyaeBHa . A MaacBManbHo bosuokroc cwcmcHHC onopabix nnacraH 11 
oTBocaTOibKO occfl 17 Bajiujyx>mHx sjieueHTOB 19 odycnoBneao pacnojiometmai naooe 9 doa aax a tcm. uto 
rco ue iv a^ cL KM C oca cmoiCTpmi 3aapcnncHHbtx Ha Kax occfl 17 Banbuyuinax ajicwcHTOB 19 flonanw 
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comafl«Tt> c reo M c rpHq eo PQ iB ochmh cHMurrpaa qeKOBax. 

Patiora ycrpoAcrea naRCKHeTcw Ha npioccpc paoeanbuoaai npo$tsuxh,B**x xpy6 nps hdojihtj^h buh 3Qhn 
Hapy mcgHH repKmnsocm otica^Hofi k.o/iohdu 20 ($nr. 1. 5, 6) cftowm hm. 

npo^HTibHbte xpy«w 21 cnyotojox BHyrpfe o6caABoa ewiohhu 20. b mrrepean Kxrommi B paaxmp*oor flo 
npaxaTHH mc ctthok k cxchkc o6caAHQfl KQJiOHHbi 20 {(Jmt. 5) corvia OT iff M HayrpcHHcro rHRpaaxiHTOKoro 

3arcM c nowon$*> pcabfihi 3 ycTpoMcroo npHCocffHwoor k kohokhc Tpy6 5 h cnycKaxrr a cxBaajmy. no 
ppcrrumanm ycrpodCTBOM eepxaero aowqa upo$ujn**ix -rpy* 21 aonoHHy 6ypmibHWX T py6 m mmaioT 
epan^aTb npa onwoBpcMeHBOM oocwansni ocesofi miyyaxx a npoMbOKH nwiocraTpytf < «pc3 i ggrrpanbabdl 
Haaan 2 sopnyca 1 mxppxm*>. B pcsyjibrare yroro HtRomarbie ^aanceacM y^acrni 22 ($ht. 5) 
npo^Dibubcc Tpy6 21 sunpasuooTcsi ao nnorooro n repMcnreHoro npmaTHH ecoS HapymHOH noecpxeocni 
npo(imm>Bux ipy<J k rayTpesHe* noBCpXBocTH ofcaflBUX Tpytf 20 ($ht. 6). 

no oKOH^aHira pa3a&m*?xx4BaHKfl KonoKHy 6ypnm«wx ipytS 5 c ycrrpoatrraaM nwDocaKrr *3 cxbajkhhm. 
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Claims [Oopuyna K3o6pcreHHfl]: 

1. YCTPORCTBO HTIH PA3BAJ1UI0BKH TPYB, conepmaxnoc norcwa upuzsppsnocEsA Kopnyc, aa eapymofl 
n o o epx n ocTH soro por u Bbuju /mem j HaxjioHHbie oraoarrejitwrto npoftojnaaofl och Kopnyca nnocxHc yuacrni, h 
ycraBOBTzeBHbie Ha oocjic^hhx c nouombjo ocefi Ha ouopHbOC nnacnraax Banujyiomjie ancucHT«, 
ormraaoggecH tcm. «rro HasjxoHHbce utogkhc y^acnni Ha BapyxBoa nosepxHocTH Kopnyca BfamorracHu b 
BHHje fy nw^ ipim B fan pc bckobox. och KOTopboc coBoa^axrr c ooaoi aanmypngPi ancwcorroB, a Ha ntsasKax 
abmamcemj orapbiTbie c ojotoro KOHna n skchc htpmmh o ourmcHHhic k Hewy oasu, trpa otom onopmjc 
roiarnrau pacnonoxeHbt b naoax a xcctko caroaHbe c ocmm Bsjojjyvmjsx anoxcHToa. 



2. Y cTpoflC TBO no n-1, ornmajompocH tcm, vro Ha ompwxoM kohhc Kaamcro nasa 
flona naH Tcnubril nas. a Kaxaafl oncpHan nnacTaaa cua6mcna BbicrynoM, paoMcmcHHUM d 
nononHHrerafiotc nany, npn srou ycTpoftCTeo CHa6xeHO r-aflxafi, oxBaruBaionuefi Kopnyc c onopHUUH 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to which are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at the open end 
of each main slot. Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cl., 7 dwgs 
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The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering them into wells. 

Closest in technical substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expansion tools. 

The drawback to this device is its unreliability because of an insufficient (low) strength of 
the housing whose minimum wall thickness does not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the reliability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside surface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inclined flats provided on the outside surface of the 
housing have cylindrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly connected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive features make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequently, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig. 1 is a general view of the device mounted in a shaped pipe to be expanded, Fig. 2 is 
the section A- A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools, Fig. 4 is a view in the direction of arrow 
B in Fig. 3, Fig. 5 is the section B-B in Fig. 1, Fig. 7 is the section rVT in Fig. 1, and Fig. 
7 is the section R-JX in Fig. 3. 
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The pipe expansion device (Fig. 1) has hollow cylindrical housing 1 with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6. 
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots accommodate supporting plates 1 1 
with peripheral projections 12 (fig. 1) that engage the recesses 10 in the slots 9 (Figs. 3 
and 4). 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. 1) that are in 
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 15 on the outside surface of the housing is a nut 16 
which encloses supporting plates 11; acting together with the projections 12, projections 
13, housing recesses 10 and additional slots 14, the nut 16 prevents the plates 1 1 from 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 1 1; the pins mount expansion tools 19 fixed with locking 
rings 18. The pins 17 carrying the expansion tools are fastened to the supporting plates 1 1 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line O-O in Figs. 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional strength of the housing. The maximum possible 
misalignment of the supporting plates 1 1 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non-tight zone of casing string 20 
(Figs. 1 , 5 and 6) in the well. 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes 
against the wall of the casing string 20 (Fig. 5). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well. When the device reaches the top end of the shaped 
pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing 1 . As a result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of the casing string, are 
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straightened until the entire outer surfaces of the shaped pipes 21 are fully and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 

After the expansion process is over the drill string 5 is lifted out of the wall together with 
the deyice. 
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Claims: 

1 . A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cylindrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools. 

2. The device according to i. 1, wherein an additional slot is provided at the open end of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 
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Fig. 1 
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Fig. 2 
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Fig. 3 
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View E shown as turned around 



Fig. 4 
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Fig. 5 



Fig. 6 
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Fig. 7 
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